will be able to tell another tale. We want to know in this discussion the reasons for this widespread failure. I think there has been one main cause-inert sera. The strain or strains causing the meningitis were "fast" to the sera employed. We do not know in how many cases the para-meningococcus was present, and it possesses specific agglutinins and precipitins and does not react to the ordinary antimeningitic serum. Dr. Gordon and others will be able to enlighten us on those points. Insufficient dosage, failure to treat cases early, imperfect technique, have, I believe, been minor contributory causes to the failure. Of course, there are cases that resist all treatment, and there are complications which together will always keep the mortality at 1 per cent.
We are face to face with two problems, the only ones worth discussing: How we may head off another outbreak next winter; but should we fail in this, how may we get our mortality reduced to 25 per cent. by profiting from the hard lessons of the past few months ?
This should be made a War Office problem; it should be put into the hands of experts, who can investigate sera, so that we could be certain they corresponded to the strains of organisms present in the prevailing epidemic.
Dr. GARDNER ROBB (Belfast).
He had always been greatly interested in the subject, as they in Belfast and the North of Ireland had suffered severely from outbreaks of this disease since 1907.
Sir William Osler had suggested that the discussion that day should run under two heads: First, prophylaxis, and, secondly, the treatment of the disease. As prophylaxis was not his province, he would confine his remarks to treatment.
Before the introduction of the serum of Flexner there occurred in Belfast a severe outbreak. In the first seven months of that outbreak he had under his care in the fever hospitals 275 cases, and the deathrate was over 72 per cent. Then he received from Dr. Flexner a supply of the serum, on the preparation of which he had been working for a long time. It had then been tried in a few scattered cases in America with good results. He began its use in the beginning of September, 1907. The change in results was dramatic. The death-rate fell at once to one-third of what it had been. The death-rate in his hospital cases had been over 80 per cent. in the three months imnmediately before the serum arrived. Of forty-five cases admitted in those three months thirty-seven had ended fatally. In the first four months after the use of the serum was begun the mortality in hospital was 26 per cent. Only half the cases occurring in the city at that time were sent into hospital, and during the same four months the mortality in the cases not sent into hospital and not treated with serum was 85 per cent. Since then he had frequently reported the result he had obtained with Flexner's serum, and in no series of cases up to the beginning of last winter's epidemic did the mortality in his Belfast cases so treated exceed 30 per cent. No one who had had any considerable experience in the treatment of that disease without intraspinal injections of serum and then had an opportunity of observing the results of such injections could have any doubt as to the enormous value of that treatment; and he believed he was correct in stating that everyone who had had such opportunities was enthusiastic regarding the success of the method. To that he thought there was not any exception, as shown by the writings of Dunn, Emmett Holt, Ladd, Royer, Sophian, Fulton and many others in America, of Netter and Dopter in France, of Claude Kerr, of Edinburgh, and of Christomanos with his large experience in Greece. The same unanimity was to be found in the records from Germany, where similar success was obtained after the adoption of the intraspinal route for the administration of the antiserum.
In the discussion at the Epidemiological Section held last February he had reported his results to that date. The number of cases was then about 120, and the mortality had been under 24 per cent. Those were gross mortality results; all the deaths were included, and he would again plead that gross mortality-rates should be given in records of serum-treated cases for two reasons: first, because the deathrates of 60 to 80 per cent. commonly reported in outbreaks in America and Europe before the introduction of intraspinal injections of serum were gross mortality-rates; and, secondly, because from his experience he believed it was quite impossible to say in the first few hours of illness that any case was hopeless.
In a recent and very excellent work on cerebrospinal meningitis the author, who had large experience of the serum treatment in a comparatively recent epidemic, and had a gross mortality-rate of 25 per cent., had excluded over 40 per cent. of his fatal cases because they were "hopeless from the first," or died within twenty-four hours, &c.
He then published a table of cases reported from various places all over the world. The mortality from these places was a gross rate, whereas the author's was a " corrected " rate. Naturally his results were about twice as good as those obtained by others.
To illustrate how impossible it was to give a definite prognosis, he might be allowed to mention one case which occurred last February.
He was asked late one night to see a young man who had only been taken ill that morning. He had been in excellent spirits on going to bed the night before, was unable to rise in the morning on account of severe headache, he soon became delirious and then unconscious, and when Dr. Robb saw him some fifteen or sixteen hours after the onset he was unconscious; the pulse could not be counted at the wrist, there was great rigidity, and he was covered with large patches of subcutaneous heemorrhages and a plentiful petechial eruption; on his feet there were large haemorrhages into the skin measuring 2 in. by 3 in.; his ears, hands and knees were covered with deep purple patches of haemorrhage, and there were large subconjunctival hbemorrhages. Though it seemed doubtful to Dr. Robb and to his own medical attendant whether he would survive the four or five miles' journey to the hospital, it was his only chance, and they sent him in. He was punctured immediately after his admission; the cerebrospinal fluid was purulent, and meningococci were plentiful, both intraand extracellular. He was given 40 c.c. of serum. Twelve hours later he was given 20 c.c., but seemed no better, and the whole cornea in one eye was steamy with pus in the anterior chamber. He was given injections daily for several days and slowly improved. Eventually he recovered with the loss of one eye; some patches of skin became necrosed and sloughed. He left hospital after ten weeks' detention, and lately Dr. Robb had heard from his doctor that the patient now reported himself in better health than ever before, and he was earning his living as a carpenter on munitions work. This case was quoted to show how impossible it was to separate cases which " had no chance" from other severe cases. If this patient had died he might readily have been put in the category of cases which were "hopeless from the first." They had remained free from the disease in Belfast in 1913, and to the end of 1914. When there was a reappearance of cases last winter he had fully expected that they might look forward to getting even better results, as owing, to the experience they had had the diagnosis was more likely to be quickly made, and the value of early injection of serum being fully recognized, the cases were more likely to be sent into hospital without delay. It was also apparent that they would have many cases from the camps, the patients in such cases being generally in good physical condition, and at a time of life when good results were to be expected. But unfortunately the results, instead of being better, had not been so good. Since the beginning of last winter he had had ninety-two cases in hospital and had treated eight cases in various places outside, making exactly 100 cases; of these thirty-six had died, a case-mortality of 36 per cent. In the total number they had had previously the death-rate had been 24 per cent.
In trying to find an explanation of the cause of this increase, several questions occurred to one:-
(1) Was the disease of a more virulent type'?
(2) Was there any marked difference in the average age of the patients which might make for a higher mortality ? (3) Could the increase be accounted for by differences in the strains of the meningococcus ? (4) Was the serum available of as high standard of immunity value ?
(1) Regarding the virulence of the type, it was, of course, very difficult to make a correct estimate, but his opinion was that the recent outbreak had not been more severe in type than formerly, although so far as he had been able to ascertain, no case occurring in the North of Ireland during the past winter and spring which was treated without serum had recovered. There had been several such. Unfortunately, the disease was not universally notifiable in the various sanitary districts, with them, so that it was not possible to obtain exact figures.
(2) The average age of the patients had been higher in the recent outbreak. This should, on the results generally reported in former outbreaks, inake rather for a lower case-mortality, but his own -experience had been that young children gave very good results when treated with serum, provided they came under treatment reasonably early. It was in the infants that the greatest improvement in results had been obtained since the serum treatment became general. In children under 1 year treated without serum a death-rate of 90 per cent. was common.
With the serum they did quite as well as cases in other age-periods.
In the present outbreak he had had seventeen cases in chldren under 5 years with only four deaths-less than 25 per cent. (One of these fatal cases was already over fifty days ill when admitted from a country district twenty-five miles from the city of Belfast.)
(3) Was the increase in the mortality to be accounted for by differences in the strain-strains not provided for in the polyvalent serum available? In the discussion at the Epidemiological Section last February he believed that the general impression held by many of those taking part was that the resistance to the serum treatment shown by many of the cases then occurring was to be thus accounted for. During the early spring he had had several cases which were received into hospital quite early in the attack, but though living long enough to receive several daily injections, had shown no improvement or only very temporary improvement and ended fatally. He was aware that cases of that kind had been met with amongst the serum-treated cases elseWhere; personally he had not met with such cases in his former experience in the use of the serum. His experience had been that if a patient lived for ten days or a fortnight the case recovered. In this outbreak that did not not hold good. He might instance one case which occurred amongst those recently under 'his care: a robust soldier, aged 20, was admitted with a severe attack on the first day of illness; he received repeated injections, showed some improvement at first, but only for a short time. In all he was given fifteen injections-480 c.c. of serum-and had over 1,100 c.c. of fluid drained off from the canal. He went steadily downhill and died after four weeks. The meningococcus was present in the cerebrospinal fluid till the end. In his former series he had not met with such cases. Having had some correspondence with Dr. Flexner on these resistant cases, he had collected specimen cultures of the organism from cases in various places and had taken them over to New York for comparison with the strains being used in the preparation of the serum. Through the kindness of Dr. Martin he had obtained several from the Lister Institute; from Dr. Robertson he had received some from Birmingham; he had also received cultures from Professor Beatty's laboratory in Liverpool, and from Professor McWeeney, of Dublin. Most of these he had tried to take out in sealed tubes, but these all died off on the voyage; but he had taken a small incubator and had transplanted samples from all these places on the voyage, so that strains from the various districts were available for comparison. These had shown no marked differences when compared with those in use in the preparation of the serum now being made at the Rockefeller Institute. Some of them had not agglutinated with the serum in quite so high dilutions as those in use there, and these have been used in the preparation of the serum now. Dr. Amoss, who was working with Dr. Flexner at the Rockefeller Institute, had promised to send him a fuller report, but he had not yet received it. With the recent improvements in culture media, interchanges of cultures for comparison should be less difficult.
(4) Was the serum available of as high a standard of immunity value ? For two or three years before their epidemic last winter there had been very little demand for the serum from the sources of supply in America; then suddenly came the great demand from this country.
Our War Office ordered large quantities, and much was requisitioned from France, with the result that the available horses were bled as frequently a,s possible, and the immunity value of the serum dropped very seriously. For this and possibly for other reasons he thought there was no doubt that much of the serum which had reached this country last winter was of a much lower standard of value than that formerly supplied. He thought that therein lay the true reason of the somewhat disappointing results sometimes obtained from its use. Steps had been taken to correct the deficiency in the quantity and the quality of the serum. Dr. Flexner had also again taken up the preparation of serum at the Rockefeller Institute, and seruim was now available which, judged by all the laboratory tests, was of higher value than any formerly in use. He had brought back with him a supply of this new serum, and so far he had treated eight acute cases with it; in these there had been one death. This was very promising, but was, of course, much too small a number to judge by. Some of these eight cases were comparatively mild, but some were quite severe types. The latest case, a soldier, admitted nine days ago-then twenty-four hours ill-was deeply unconscious, with normal temperature, cyanosis, stertorous breathing, and the dreaded slow pulse. On puncture thick syrupy pus was obtained. He was given 40 c.c. of serum; next day he could be roused, but had paralysis of one side of the face. The following day there was paralysis of the arm on the same side. He then steadily improved, and when Dr. Robb saw him the previous day he was quite bright, the paralysis of the face had cleared up and the arm nearly so, and the meningococcus had disappeared from the fluid. He appeared to be on the fair way to rapid recovery.
He hoped that some of the speakers that day would give them their views on the advisability of taking continuous blood-pressure readings during lumbar puncture and the injection of the serum, as insisted upon by Sophian, also on the use of general anesthetics. He confessed that when he first read Sophian's note on -the value of blood-pressure readings and on the danger of general anesthetics he felt uneasy. He had not at that time-some three years ago-had any cases for a considerable period, but he felt that possibly the cases he had treated had not the best of chances as he had never been guided by blood-pressure readings, either in the quantity of fluid drained off or in the dosage, and he had generally given chloroform. Early in his experience he received a lesson which he had not forgotten. He did not like giving chloroform to these patients so frequently, though the patients so often asked for it. In one of the first cases he ever had-a powerfully built man-he had given chloroform at the first injection, and when repeating the injection he explained to him what he was about to do and he consented to bear it without moving if possible. The patient bore the puncture with quite a large trocar without complaint; the fluid came freely and all was going well, when suddenly, Dr. Robb supposed through some slight movement of the trocar, the patient felt what was evidently excruciating pain; he sprang off his side and made desperate efforts to bury his back in the bed so that Dr. Robb would not again' be able to touch the trocar. The patient was immensely muscular; Dr. Robb had one assistant and a nurse, but he was very greatly relieved when he had at length succeeded in getting the trocar removed. He completed the injection under chloroform. Since then he had always used a general ancesthetic unless the patient was unconscious or in a few cases where there seemed to be some contra-indication. From Dr. Robb's experience of some 800 or 1,000 injections, quite 80 per cent. of which had been done under general anesthesia, he believed these patients gave no more anxiety to the anesthetist than any others, and he would recommend the use of a general anaesthetic unless where obviously unnecessary or for some reason contra-indicated. He had not been able to obtain success with " water anesthesia " as recommended by Sophian. In some cases he had tried taking continuous blood-pressure readings, but did not think he received any help from them. With general anesthesia the variations in pressure did not seem to be marked either during the withdrawal of fluid or the injection of the serum. The withdrawal of fluid often gave rise to very severe pain, and, as Sophian said, the injection at tiirmes more, generally under complete anesthesia, and the results had been quite good. In the series he had reported that day were included two children under 1 year-both had recovered. These were not mild cases* One, aged 6 months, admitted on the fifth day, required seven injections, the last on the nineteenth day; this case had received in all 150 c.c. of serum-viz., six injections of 20 c.c. and one of 30 c.c.
The best dosage for any age, infant or adult, had not, of cou.rse, been as yet worked out; personally he was inclined to give full doses and frequently repeat them until definite improvement was shown. He was quite sure. they often used more serum than was necessary, but at present they had no means of estimating the risk of withholding it in cases not distinctly improving.
Though he must confess to some disappointment with the results in this series of cases, and with the mortality of 36 per cent., he thought there could be no doubt that, should there be a recrudescence of the disease in the coming winter, they might look forward to having available serum of much higher value than much of that which reached this country from America last winter.
Surgeon-General H. D. ROLLESTON, R.N.
From the commencement of the War to July 31, 1915, there had been about 170 cases of cerebrospinal fever in the Royal Navy.' The following summary of the results of treatment was abstracted from the notes of 163 cases, 89, or 54 6 per cent., of which proved fatal. The prolonged and unsatisfactory cases naturally received more varied treatment than the fulminating cases, some of which died shortly after coming into hospital. As would be seen by the tabular statement, various forms and combinations of treatment were employed, and the most noticeable point was the failure of intrathecal injection of antimeningococcic serum.
Antimeningococcic serum from various sources (Burroughs Wellcome and Co., the Lister Institute, and Mulford) was employed.2 In 105 cases the treatment consisted of lumbar puncture and intrathecal injection of the serum, either alone (62 cases) or with the addition of vaccines, soamin, 'Being an extract from a report made to the Medical Director-General, and to be published in the forthcoming number of the'Journal of the Royal Naval Medical Service.
